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DETAILED ACTION 
Comments 

Claims 1-43 are pending and examined in the instant Office action. 

Information Disclosure Statement 

The information disclosure statement of 28 January 2005 is considered and 
entered. 

Priority 

Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in Australia on 30 April 2004. It is noted, however, that applicant has 
not filed a certified copy of the 2004902360 application as required by 35 U.S.C. 1 19(b). 

Claim Objections 

Claims 10-13 and 30-33 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Int his instance, claim 10 has specific equations which are not defined or made 
obvious in the prior art. Claims 30-33 have specific limitations on relations between 
venous and arterial input functions that are not defined or made obvious in the prior art. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 14-25 and 34-35 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 14, it is unclear if the simulated transport function h s (t) is equivalent to 
the tissue transport function h s (t) in claim 4 or if it is drawn to a different function. 

In claim 35, the permeability surface area product is defined in terms of variables 
that have not been explicitly defined in the instant claim or the claims from which claim 
35 depends. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-6, 26-29, and 36-43 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ostergaard [US Patent 7,069,068; issued 27 June 2006; entered national 



stage 15 November 2001]. 
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Claim 1 is drawn to a method of deriving blood perfusion indices for a region of 
interest (ROI) of a subject. 

-administering a contrast agent to the subject during a dynamic imaging scan; 

-converting signal intensity data from raw images of the scan into contrast agent 
concentration data; 

-deriving parameters from the contrast agent concentration data using at least 
one transport function that accounts for delay and dispersion of the contrast agent; and 

-calculating the blood perfusion indices from the derived parameters. 

The invention of Ostergaard describes a method for determining hemodynamic 
indices by the use of tomographic data. The abstract of Ostergaard explains: 

Haemodynamic indices of an organ or a part of tissue are determined from a time series of 
tomographic data obtained by means of Magnetic Resonance Imaging. Maps of indices are 
produced. Maps of indices are produced, being significant of the dynamics of the capillary tissue 
flow acquired during rapid bolus injection of a tracer that stays mainly intravascular. 

Consequently, blood perfusion indices are identified in regions of interest of the 
body (i.e. preamble of instant claim 1). 

The MRI imaging protocol described in column 16, line 62 to column 17, line 12 
of Ostergaard describes imaging of a contrasting agent during dynamic image scanning 
(i.e. first step of instant claim 1). 

Equation 15 of column 17 in Ostergaard converts signal intensity data from raw 
images to concentration data (i.e. second step of instant claim 1). 

Equations 1 1 and 12 in column 15 of Ostergaard et al. also show how to derive 
parameters (i.e. the matrices in Equation 12) and calculate blood perfusion indices (i.e. 
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CBF in Equation 12 of Ostergaard) using a transport function (i.e. Equation 1 1 of 
Ostergaard). The numerical process of the solving of these two equations is stated in 
column 17, lines 50-58 of Ostergaard (i.e. third and fourth steps of claim 1). 

Claim 2 is further limiting wherein the transport function represents a probability 
distribution function of transit times of the contrast agent through the subject. Equation 
11 of in column 15 of Ostergaard represents a residence time distribution of the bolus in 
a given sample. In other words, Equation 1 1 calculates the probability a "slice" of the 
bolus is within a given volume after a given time. Furthermore, equation 23 in column 
29, lines 30-35 of Ostergaard emphasizes the use of a probability density function in 
solving the above mentioned equations involving residence time distributions. 

Claim 3 is further limiting comprising the step of using a first model to represent 
an arterial transport function through a vessel leading to the ROI. 

Claim 4 is further limiting comprising a second model to represent a tissue 
transport function through the ROI. 

Example 3 starting in column 27, line 5 of Ostergaard exemplifies modeling 
cerebral blood flow with the required arterial transport function listed in equations 21-22 
in column 29 of Ostergaard. 

Example 5 starting in column 42, line 25 of Ostergaard exemplifies modeling 
renal plasma flow with the required tissue transport function listed in equations 27-29 in 
column 45 of Ostergaard. 
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Claim 5 is further limiting comprising the step of selecting an arterial input 
function in the vessel leading to the ROI by searching pixels taken of the contrast agent 
concentration data. 

Claim 6 is further limiting comprising the step of measuring the contrast agent 
concentration remaining in the ROI. 

Column 27, lines 45-50 of Ostergaard details the use of the AIF and pixels taken 
from the contrasting agent data. 

Equation 19 in column 28 details the concentration of agent as a function of time. 

Claim 26 is further limiting wherein the ROI is a tissue. 

Claim 27 is further limiting wherein the ROI is a pixel or plurality of pixels in a 

tissue. 

As the title of Ostergaard suggests, the tissue of interest is blood. Column 5, 
lines 15-35 of Ostergaard detail that the images taken of the blood tissue within organs 
is pixilated. 

Claim 28 is further limiting wherein the scan comprises MRI. 
Claim 29 is further limited wherein the vessel is an artery. 
The abstract of Ostergaard details that the scan comprises MRI. 
Figure 10 of Ostergaard diagrams the modeling of the vasculature as a major, 
feeding artery. 
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Claim 36 is further limiting wherein there is a computer program means for 
deriving blood perfusion indices for a region of interest 

Claim 37 is further limiting wherein the computer program means is further 
directed to retrieving raw image data from the dynamic imaging scan after a contrast 
agent is administered to the subject. 

Claim 23 of Ostergaard recites the computer means for performing the 
aforementioned invention of Ostergaard. 

Claim 38 is drawn to a system for performing the method of instant claim 1. 
Column 5, lines 22-56 of Ostergaard detail the system for performing the method 
of instant claim 1 . 

Claim 39 is further limiting wherein the transport function represents a probability 
distribution function of transit times of the contrast agent through the subject. Equation 
11 of in column 15 of Ostergaard represents a residence time distribution of the bolus in 
a given sample. In other words, Equation 1 1 calculated the probability a "slice" of the 
bolus is within a given volume after a given time. Furthermore, equation 23 in column 
29, lines 30-35 of Ostergaard emphasizes the use of a probability density function in 
solving the above mentioned equations involving residence time distributions. 
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Claim 40 is further limiting comprising the step of using a first model to represent 
an arterial transport function through a vessel leading to the ROI. 

Claim 41 is further limiting comprising a second model to represent a tissue 
transport function through the ROI. 

Example 3 starting in column 27, line 5 of Ostergaard exemplifies modeling 
cerebral blood flow with the required arterial transport function listed in equations 21-22 
in column 29 of Ostergaard. 

Example 5 starting in column 42, line 25 of Ostergaard exemplifies modeling 
renal plasma flow with the required tissue transport function listed in equations 27-29 in 
column 45 of Ostergaard. 

Claim 42 is further limiting comprising the step of selecting an arterial input 
function in the vessel leading to the ROI by searching pixels taken of the contrast agent 
concentration data. 

Claim 43 is further limiting comprising the step of measuring the contrast agent 
concentration remaining in the ROL 

Column 27, lines 45-50 of Ostergaard details the use of the AIF and pixels taken 
from the contrasting agent data. 

Equation 19 in column 28 details the concentration of agent as a function of time. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

35 U.S.C. 103 Rejection #1 : 

Claims 7-9 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ostergaard as applied to claims 1-6, 26-29, and 36-43 above, and further in view of 
Fogler [Elements of Chemical Reaction Engineering, 2 nd Ed, 1992, chapter 13, section 
13.4, pages 729-737]. 

Claims 1-6 recite a method of deriving blood perfusion indices for a region of 
interest, as set forth above. 

Claim 7 is further limiting comprising the step of representing h(t) using a gamma 
variate function using the equations listed on page 3 of the instant claims. 

Claim 8 is a species of the equations in instant claim 7 with some of the 
parameters set to zero. 

Claim 9 is further limiting by showing the relevant convolution integral for 
determining the estimate of the arterial input function at the entry of the ROI. 

Ostergaard teaches determination of blood perfusion indices for an injection of a 
bolus into a blood stream, as set forth above. Ostergaard further teaches a convolution 
integral, in Equation 19 in column 29 similar to that of instant claim 9. 
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However, Ostergaard does not explicitly quantify the gamma variate function as 
required by instant claims 7 and 8. 

Fogler teaches a generic approach to teaching residence time distributions in 
reactors and step tracer analysis in Chapter 13. Specifically, equation 13-42 (page 731) 
and equation 13-50 (page 734) taken in combination teach the limitations of the 
equations in instant claims 7-8. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to modify the method of determining perfusion indices of 
Ostergaard by use of the residence time distributions of Fogler because it is obvious to 
apply a known technique to a known method to yield a predictable result. In this 
instance, it would have been obvious to apply the known technique of residence time 
distribution modeling of Fogler to the blood perfusion modeling of Ostergaard where the 
result would have been additional modeling of blood in a physiological system. There is 
a reasonable expectation of success because both methods (Ostergaard and Fogler) 
are drawn to step tracer analyses (i.e. injecting a bolus of reactant into a flowing reactor 
or body and modeling its distribution over time), and Fogler gives more specific 
equations by which the blood perfusion studies of chemical injections could be 
advanced. 



No claim is allowed. 



Conclusion 
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